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Geophysical  Associates,  Inc. 

Microfilm  copy  of  all  seismic  data  is  stored  at  the  National  Solar  and 
Terrestrial  Geophysical  Data  Center  (NSTGDC),  Rockville,  Maryland  20852.  Cores 
collected  during  the  field  survey  program  are  in  a  repository  at  the  University 
of  Texas,  Arlington,  Texas  76010,  under  agreement  with  CERC.  Requests  for  in¬ 
formation  relative  to  these  items  should  be  directed  to  NSTGDC  or  the  University 
of  Texas. 
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CONVERSION  FACTORS,  U.S,  CUSTOMARY  TO  METRIC  (SI)  UNITS  OF  MEASUREMENT 

U.S.  customary  units  of  measurement  used  in  this  report  can  be  converted  to 
metric  (SI)  units  as  follows: 


Multiply 

by 

To  obtain 

inches 

25.4 

millimeters 

2.54 

centimeters 

square  inches 

6.452 

square  centimeters 

cubic  inches 

16.39 

cubic  centimeters 

feet 

30.48 

centimeters 

0.3048 

meters 

square  feet 

0.0929 

square  meters 

cubic  feet 

0.0283 

cubic  meters 

yards 

0.9144 

meters 

square  yards 

0.836 

square  meters 

cubic  yards 

0.7646 

cubic  meters 

miles 

1.6093 

kilometers 

square  miles 

259.0 

hectares 

knots 

1.852 

kilometers  per  hour 

acres 

0.4047 

hectares 

foot-pounds 

1.3558 

newton  meters 

millibars 

1.0197  x  10‘ 3 

kilograms  per  square  centimeter 

ounces 

28.35 

grams 

pounds 

453.6 

grams 

0.4536 

kilograms 

ton ,  long 

1.0160 

metric  tons 

ton ,  short 

0.9072 

metric  tons 

degrees  (angle) 

0.01745 

radians 

Fahrenheit  degrees 

5/9 

Celsius  degrees  or  Kelvins1 

*To  obtain  Celsius 

(C)  temperature  readings 

from  Fahrenheit  (F)  readings. 

use  formula:  C  = 

(5/9)  (F  -32). 

To  obtain  Kelvin 

(K)  readings,  use  formula 

:  K  -  (5/9)  (F  -32)  ♦  273.15. 
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SAND  RESOURCES  ON  THE  INNER  CONTINENTAL  SHELF 
OF  THE  CAPE  MAY  REGION,  NEW  JERSEY 

by 

Edward  P.  Meisburger  and  S.  Jeffress  Williams 

I.  INTRODUCTION 

1.  Background . 

Initial  restoration  and  periodic  renourishment  of  beaches  and  dunes  by 
placement  of  suitable  sand  along  the  shoreline  is  an  effective  means  of  counter- 
,  acting  coastal  erosion  and  of  enhancing  recreational  facilities  (U.S.  Army, 

Corps  of  Engineers,  Coastal  Engineering  Research  Center,  1977).  In  recent  years, 
it  has  become  increasingly  difficult  to  obtain  large  volumes  of  suitable  sand 
,  from  lagoons  and  inland  sources  for  beach  nourishment  because  of  economic  and 

ecological  factors.  Accordingly,  the  Coastal  Engineering  Research  Center  (CERC) 
initiated  an  Inner  Continental  Shelf  Sediment  and  Structure  (ICONS)  study  pro¬ 
gram  to  locate  and  describe  offshore  sand  resources  suitable  for  beach  nourish¬ 
ment.  This  report,  a  result  of  that  effort,  deals  with  the  location  and  physical 
characteristics  of  offshore  sand  resources  near  Cape  May,  New  Jersey. 

2.  Study  Location  and  Data  Coverage. 

The  ICONS  study  area  comprises  a  27.8-  by  44.5-kilometer  region  of  sea  floor 
lying  to  the  south  and  southeast  of  Cape  May,  New  Jersey  (Fig.  1).  Data  coverage 
in  this  area  consists  of  1,258  kilometers  of  seismic  reflection  surveys  and  104 
sediment  cores  ranging  from  1  to  3.7  meters  in  length  (Fig.  2).  These  data  were 
supplemented  by  National  Ocean  Survey  (NOS)  hydrographic  chart  data. 

This  report  is  primarily  the  result  of  a  reconnaissance  effort;  seismic  line 
spacing  and  core  density  are  not  detailed  enough  for  precise  delineation  of 
borrow  sites.  Consequently,  more  detailed  study  of  promising  locales  identified 
in  this  report  will  be  needed  before  specific  borrow  sites  are  identified  for 
use  in  project  design  and  construction. 

3.  Regional  Setting  and  Sea  Floor  Morphology. 

The  study  area,  located  at  the  southern  end  of  the  New  Jersey  coast  within 
the  New  York  Bight  (longitude  75°02,30n  to  74°30"  W.  and  latitude  39°  to  38°46' 
N.),  is  part  of  the  Atlantic  Coastal  Plain  province  of  eastern  North  America. 

The  area  is  bounded  to  the  north  by  Cape  May  peninsula,  a  headland  section  of 

*  the  New  Jersey  coast,  and  to  the  west  by  the  low-lying  Delaware  coast  and  the 
Delaware  River  shelf  channel  as  defined  by  the  18.3-meter  (60  feet)  depth  con¬ 
tour  in  Figure  1.  The  region  surveyed  covers  about  1,166  square  kilometers  of 

*  the  Inner  Continental  Shelf  extending  from  the  Cape  May  shoreface  seaward  to 
depths  of  about  37  meters  (120  feet) . 

The  coast  of  New  Jersey  can  be  divided  basically  into  two  physiographic 
parts.  The  northern  part  from  Monmouth  Beach  to  near  Bay  Head  is  a  headland 
where  older  coastal  deposits  are  in  direct  contact  with  the  sea.  The  central 
part  of  the  coast,  including  Sandy  Hook  spit  protruding  into  New  York  harbor, 
is  composed  of  low-lying  sandy  barrier  islands  and  spits  backed  by  shallow  la¬ 
goons.  The  barriers  are  fairly  continuous  except  for  nine  tidal  inlets,  and 
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extend  in  an  irregular  line  south  to  Cape  May  city.  The  tip  of  Cape  May  penin¬ 
sula  from  Cape  May  city  west  to  Delaware  Bay  is  also  a  headland  where  pre- 
Holocene  sediments  are  directly  exposed  to  coastal  erosion. 


The  sea  floor  contours  in  Figure  3  show  a  very  complex  pattern,  but  the 
general  ridge  and  swale  topography  trends  northeast -southwest  east  of  about 
longitude  74°45'  W.,  whereas  to  the  west  the  shoals  are  arcuate  and  parallel 
the  Cape  May  coast.  Five  Fathom  Bank  (shown  by  the  2-meter  (-36  feet)  contour 
in  Figure  3)  is  an  exception  to  either  fabric  by  its  north-south  orientation 
and  probably  owes  its  origin  to  processes  that  are  different  from  those  that 
form  and  modify  most  shoals  in  the  area.  The  shoals  on  the  Delaware  shelf  west 
of  the  Delaware  Channel  are  quite  different  in  orientation  by  trending  to  the 
northwest . 


4.  Sediments. 


Sediments  recovered  from  cores  of  the  study  area  can  be  divided  into  two 
general  age  groups.  The  younger  group  consists  of  Holocene  marine  sediments 
which  are  distinguished  by  their  small  content  of  invertebrate  remains;  the  pre¬ 
sumably  older  group  of  sediments  is  mostly  barren  of  animal  remains.  The  most 
abundant  Holocene  deposit  is  a  clean,  pale-brown  quartz  sand,  locally  with  ad¬ 
mixtures  of  granules  and  pebbles.  Sand  size  ranges  from  fine  to  very  coarse 
(Wentworth  Scale  in  Table  1).  Sorting  is  predominantly  poor  especially  in  the 
coarser  sand  faces.  Also  included  in  the  presumed  Holocene  deposits  are  silt, 
clay,  and  silty,  sandy  gravel  which  are  probably  relict  transgressive  back- 
barrier  or  reworked  deposits  from  older  substrate. 


Below  the  Holocene  sediments  is  a  diverse  group  of  pre-Holocene  sediments 
consisting  of  sands,  sandy  gravel,  silt,  and  clay.  These  deposits  are  complexly 
distributed  with  little  vertical  or  lateral  continuity.  Although  pre-Holocene 
sediments  of  similar  character  occur  throughout  the  area,  available  data  suggest 
that  these  deposits  are  not  directly  connected  but  rather  that  lithologic  simi¬ 
larities  are  due  to  common  source  areas  and  recurrence  of  similar  depositional 
conditions.  The  heterogeneous  character  and  highly  discontinuous  distribution 
of  these  sediments  suggest  fluvial  deposition.  Nonmarine  depositional  condi¬ 
tions  are  also  suggested  by  the  absence  of  any  marine  organic  remains,  although 
this  could  be  due  to  leaching. 


Sediments  recovered  by  cores  taken  during  the  ICONS  survey  are  described  in 
the  visual  core  logs  of  Appendix  A.  Grain-size  data  for  selected  surveys  are 
presented  in  Appendix  B.  Most  of  the  sediments  can  be  grouped  in  a  number  of 
characteristic  types  (summarized  in  Table  2);  letters  keyed  to  these  types  are 
used  in  the  log  descriptions  (App.  A)  to  identify  sediments  which  correspond 
to  the  general  character  of  a  given  type  description.  The  similarities  between 
sediments  in  a  particular  group  do  not  necessarily  indicate  a  stratigraphic 
relationship,  although  this  may  be  true  in  some  cases.  Sediment  types  A,  B, 
and  the  type  C  sediments  containing  shell  are  considered  Holocene;  the  remaining 
types  are  probably  of  pre-Holocene  age. 
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Table  1.  Grain-size  scales--soil  classification  (modified  from  U.S. 
Army,  Corps  of  Engineers,  Coastal  Engineering  Research 
Center,  1977) . 
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Table  2. 

Primary  shelf  sediment  classes. 

Type 

Lithology 

Description 

A 

Quartz  sand 

Typically  very  pale  brown  (10  yr  7/3)1,  fine  to 
coarse  grain  size;  1  to  S  percent  shell  (predomi¬ 
nantly  Spieula) ,  well  to  poorly  sorted;  silty  in 
places  but  predominantly  clean. 

B 

Silty  sand  and 
gravel 

Typically  variable  grayish-brown  color;  shells 
comprise  1  to  10  percent;  generally  very  poorly 
sorted,  silty,  and  occurs  in  thin  layers  in  most 
places;  frequently  consists  of  reworked  substrate. 

C 

Silt  and  silty 
clay 

Typically  gray  (S  yr  6/1)  but  occasionally  brownish 
gray;  mostly  barren  but  contains  shells  in  places; 
washed  residues  may  contain  sand,  mica,  and  pieces 
of  vegetation. 

D 

Clean  to  silty 
sand 

Typically  grayish  brown  (10  yr  6/1  to  10  yr  7/2); 
ocassionally  yellowish  or  reddish-yellow  very  fine 
to  fine  sand;  generally  well  sorted;  micaceous 
locally. 

E 

Sand  and  gravel 

Typically  very  light  gray  (5  yT  7/1)  but  often 
grayish  to  reddish  brown;  very  poorly  sorted  sand, 
predominantly  quartz;  granules  and  pebbles  con¬ 
sist  mostly  of  quartz  and  rock  fragments. 

F 

Quartz  sand 

Typically  very  light  gray  (S  yr  7/1)  but  often 
grayish  to  reddish  brown;  very  similar  to  type  E 
but  with  little  or  no  gravel;  poorly  sorted, 
quartz  predominant  mineral. 

’Munsell  Soil  Color  Code  (Munsell  Soil  Color  Charts,  1944  ed.,  Munsell 
Color  Co.,  Inc.,  Baltimore,  Md.). 


II.  POTENTIAL  BORROW  AREAS 

1 .  Sand  Requirements  and  Beach  Characteristics. 

Studies  by  Krumbein  and  James  (1974),  James  (1975),  and  Hobson  (1977)  have 
shown  that  the  suitability  of  sand  for  beach  nourishment  is  largely  dependent 
on  grain  size  and  sorting.  Sampling  of  beach  and  shoreface  sands,  native  to  the 
Cape  May  coast, by  the  U.S.  Army  Engineer  District,  Philadelphia  (1979)  indicates 
that  fill  sand  should  be  in  the  fine  to  medium  range  or  coarser  (0.125  to  0.5 
millimeter,  3  to  1  phi)  for  Cape  May  city,  and  at  least  medium  to  very  coarse 
sand  (0.25  to  2.0  millimeters,  2  to  -1  phi)  for  the  shore  in  Lower  Township  to 
the  west  (Wentworth  Scale  in  Table  1) .  Identification  and  selection  of  the 
borrow  areas  described  below  are  based  on  these  criteria. 

2.  Borrow  Areas. 

The  locations  of  16  potential  borrow  areas  where  sand  judged  suitable  for 
beach  restoration  and  nourishment  may  be  recovered  are  identified  by  letters  in 
Figure  4.  Table  3  provides  a  summary  of  the  pertinent  data  for  the  deposits. 

The  first  part  of  the  table  contains  information  for  the  shoal  deposits  of 
Holocene  marine  sand.  Volume  calculations  have  been  made  for  the  Holocene  marine 
sand  deposits  where  seismic  reflection  and  topographic  control  are  sufficient 
for  a  reasonably  reliable  estimate.  The  second  part  of  Table  3  contains  data 
on  sites  identified  by  core  number  where  the  specified  core  recovered  potentially 
usable  sand,  but  from  deposits  which  were  not  associated  with  any  discernible 
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Figure  4.  Isopach  (thickness)  map  of  the  major  shoals  containing  Holocene-age  marine  sand  suit¬ 
able  for  beach  nourishment.  Shoals  A  to  N  and  areas  1  and  2  are  discussed  in  the  text. 
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topographic  or  seismic  reflection  features.  For  this  reason  core  data  could 
not  be  projected  beyond  the  immediate  area  of  the  core  site  and  no  area  or 
volume  calculations  could  be  made.  Several  of  these  sites  contain  Holocene 
marine  sand  (type  A)  which  does  not  seem  to  be  associated  with  a  prominent 
shoal.  The  remaining  sites  contain  type  E  of  F  material  which  is  thought  to 
be  pre-Holocene  fluvial  sediment.  All  of  the  pre-Holocene  deposits  are  beneath 
some  overburden,  which  mostly  consists  of  suitable  type  A  sand.  Thus,  the  com¬ 
bined  thickness  of  both  units  is  considered  usable.  Many  of  the  cores  bottomed 
in  usable  material  and  their  thickness  are  shown  as  greater  than  the  specified 
amount  of  core  recovery. 

Eleven  cores  containing  usable  type  E  and  F  material  are  grouped  into  areas 
designated  as  areas  1  and  2  in  Figure  4.  It  is  possible  that  continuity  of 
these  deposits  exists  throughout  the  area.  If  this  is  true,  a  potentially  us¬ 
able  volume  of  more  than  14.5  million  cubic  meters  of  material  could  be  recov¬ 
ered  from  area  1  and  20.6  million  cubic  meters  frohi  area  2.  However,  if  these 
are  fluvial  deposits  it  seems  unlikely  that  deposition  was  continuous  over 
such  a  large  area.  Additional  detailed  coring  in  areas  1  and  2  is  necessary  to 
properly  define  the  deposit  before  these  areas  can  be  considered  high  potential 
sites  for  sandfill. 

Of  the  16  separate  borrow  areas  identified  in  Figure  4,  shoals  A,B,C,E,F, 

J  and  area  1  should  definitely  be  considered  as  sources  of  fill  for  any  projects 
along  the  Cape  May  coast.  They  are  within  about  9  kilometers  of  the  coast,  all 
have  water  depths  less  than  about  12.8  meters  (42  feet),  and  their  combined  sand 
resources  are  estimated  to  be  more  than  216  million  cubic  meters,  more  than 
enough  to  meet  projected  fill  requirements  for  beach  nourishment  projects.  Brief 
descriptions  of  these  sites  are  given  below. 

a.  Borrow  Area  A  and  Area  1.  Area  A  (Fig.  4)  is  an  elongate  and  arcuate 
shoal  (named  Prissy  Wicks  shoal  on  NOS  chart  1219)  that  semiparallels  the  coast 
at  the  end  of  Cape  May.  Area  1  is  a  rather  flat  extension  of  the  south  flank 
of  the  shoal  and  is  composed  of  fluvial  sands  that  probably  underlie  the  entire 
Prissy  Wicks  shoal  complex.  The  seismic  data  in  area  A  and  the  seismic  and  core 
data  in  area  1  show  that  sand  about  1.5  meters  thick  is  present;  the  combined 
estimated  sand  resources  are  more  than  28.3  million  cubic  meters. 

b.  Borrow  Area  B.  Area  B  consists  of  a  narrow  fingerJike  shoal  (named 
North  Shoal  on  NOS  chart  1219)  adjacent  to  areas  A  and  1.  Core  174  off  the 
southern  flank  shows  that  the  shoal  is  composed  of  medium  to  coarse  sand  under¬ 
lain  at  the  base  by  fine-grained  sediment. 

c.  Borrow  Area  C.  Area  C  is  a  concentric  shoal  (Fig.  4)  immediately  west 
of  area  B  and  about  5.4  kilometers  from  the  western  side  of  Cape  May  peninsula. 
The  area  comprises  Round  and  Middle  Shoals  (on  NOS  chart  1219),  and  the  seismic 
data  and  core  175  show  that  it  contains  up  to  6.1  meters  of  a  poorly  sorted 
mixture  of  fine  to  very  coarse  pebbly  sand. 

d.  Borrow  Areas  E  and  F.  These  areas  are  two  closely  spaced  shoals  within 
7.2  kilometers  of  Cape  May  Inlet;  they  probably  offer  the  highest  potential  as 
sources  of  nourishment  sand.  The  CERC  data  show  that  medium  to  coarse  sand  is 
present  to  about  3-meter  (10  feet)  depths  and  the  combined  estimated  sand  vol¬ 
umes  are  more  than  21.3  million  cubic  meters. 
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As  a  result  of  CERC  recommendations,  the  U.S.  Army  Engineer  District,  Phila¬ 
delphia,  conducted  additional  detailed  surveys  of  area  E  to  evaluate  it  as  a 
primary  source  for  fill  as  part  of  their  beach  erosion  control  and  storm  pro¬ 
tection  study  for  Cape  May  and  Lower  Township  0-1. S.  Army  Engineer  District, 
Philadelphia,  1979).  In  September  1978,  27  vibratory  cores  and  47  kilometers  of 
fathometer  profiles  were  collected  in  a  fairly  dense  matrix  with  a  core  spacing 
of  about  305  meters.  Analyses  of  the  cores  confirmed  that  clean,  medium-grained 
sands  with  a  median  diameter  of  0.4  millimeter  (1.27  phi)  are  present  to  depths 
of  about  3.7  meters  (12  feet).  The  penetration  records  from  the  cores  also 
showed  that  the  sands  at  the  base  of  the  shoal  are  very  dense  which  suggests 
that  marine  Holocene  type  A  sediments  in  the  shoal  are  underlain  by  fluvial  pre- 
Holocene  silty  sands. 

e.  Borrow  Area  J.  Area  J  is  a  fingerlike  shoal  detached  from  the  lower 
shoreface  off  Two  Mile  Beach  to  the  east  of  Cape  May  Inlet.  Core  108  and  the 
accompanying  seismic  data  show  that  suitable  sand  to  a  thickness  of  at  least 
6.1  meters  is  present  and  the  estimated  volume  is  about  145  million  cubic 
meters,  which  makes  area  J  the  second  largest  (the  largest  is  Five  Fathom  Bank 
in  area  K,  with  472  million  cubic  meters)  potential  borrow  area  in  the  study 
area.  Although  the  area  offers  much  promise  as  a  fill  source,  it  is  a  minimum 
of  5.4  kilometers  from  the  Cape  May  beaches  and  may  be  better  suited  to  possible 
future  projects  along  the  Wildwood  shore. 

III.  SUMMARY 

A  geologic  study  using  seismic  reflection  profiles  and  sedimentary  cores 
(a  maximum  of  3.7  meters  long)  was  made  of  the  Inner  Continental  Shelf  region 
off  Cape  May,  New  Jersey,  to  locate  and  delineate  sand  and  gravel  suitable  for 
beach  restoration  and  maintenance. 

Results  of  the  study  show  that  18  sites  identified  on  isopach  maps  contain 
an  estimated  1,086  million  cubic  meters  of  sand.  All  but  two  sites  constitute 
linear  and  arcuate  shoals  that  are  Holocene  features  composed  of  clean,  marine 
quartz  sand.  The  shoals  are  about  6.1  meters  thick  and  appear  to  rest  on  a  pre- 
Holocene  fluvial  surface  composed  of  dense  silty  sand  and  gravel. 

Six  shoals  (A,B,C,E,F,  and  J)  and  area  1  (Fig.  4)  are  closest  to  Cape  May 
beaches  and  contain  about  216  million  cubic  meters  of  sand,  making  them  the  best 
sites  for  future  consideration. 
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APPENDIX  A 


CORE  SEDIMENT  DESCRIPTIONS 

This  appendix  contains  core  sediment  descriptions,  based  on  both  megascopic 
and  microscopic  examination,  from  sampling  locations  shown  In  Figure  2.  Sedi¬ 
ment  color  is  based  on  dry  samples. 

Sediment  names  are  based  on  the  following  Wentworth  classifications  (see 
Table  1): 


Sediment 

Size  (mm) 

Phi 

Gravel 

>2 

<-l 

Very  coarse  sand 

1.0  to  2.0 

0 

to  -1 

Coarse  sand 

0.5  to  1.0 

1 

to  0- 

Medium  sand 

0.25  to  0.5 

2 

to  1- 

Fine  sand 

0.125  to  0.25 

3 

to  2- 

Very  fine  sand 

0.0625  to  0.125 

4 

to  3- 

Silt  and  mud 

<0.0625 

>4 

Sorting  terms 

Very  well  sorted 

0.35 

Well  sorted 

0.50 

Moderately  well  sorted 

0.80 

Moderately  sorted 
Poorly  sorted 
Very  poorly  sorted 
Extremely  poorly  sorted 


water  depth 


CORE  129  CORE  130  CORE  131 

WD90  WD66  WD36 

PVery  silty  fine  to  coarse  sand  I  I  Medium  to  coarse  quartz  sand  (A) 

and  granules  (B)  I  I  Medium  quartz  sand  (A)  I  I 


177  CORE  178  CORE  179 

WD22  WD37 

Fine  to  coarse  quartz  sand  (A)  P”- 1  I  I  Fine  to  coarse  sand,  granules. 

Granules  and  pebbles  (E)  I  I  I  I  A"11  pebbles  (A) 


bo 


CORE  189  CORE  190  CORE  191 

WD54  WD51 

F=\  Medium  quartz  sand  (A)  . n .  ra  Fine  shelly  quartz  sand  (A) 
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APPENDIX  B 


GRANULOMETRIC  DATA  AND  CUMULATIVE  CURVE  PLOTS 

This  appendix  contains  the  results  of  CERC's  Rapid  Sediment  Analyzer  (RSA) 
size  analyses  of  258  sediment  samples  from  104  cores  (Table  B-l)  in  the  study 
area  (see  Fig.  2).  Analyses  are  based  on  sand-size  fractions  only. 

The  samples  are  identified  by  core  number  and  sample  interval  below  the  top 
of  the  core.  Specific  locations  of  the  samples  from  each  core  are  given  in 
Apperdix  A. 

Experience  has  shown  that  grain-size  values  from  RSA  analyses  are  consistent 
and  slightly  coarser  than  results  of  dry  sieve  analyses  of  identical  samples. 

To  relate  these  RSA  data  to  other  sieve  data,  empirical  relations  for  converting 
RSA  means  and  standard  deviation  to  sieve  analyses  equivalents  have  been  deter¬ 
mined,  The  relationships,  developed  from  RSA  and  sieve  analyses  at  a  0.25-phi 
interval,  are: 


by 


mean: 


sieve 


RSA  standard  deviation  values 
the  formula: 

standard  deviation:  o 

$ 


^O735  X*RSA  +  °-1876 

may  be  converted  to  sieve  sorting  equivalents 


sieve  =  1.4535  o  RSA  -  0.146 
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